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mmm 

[if i ] ttauBfltfttt i: fig l # e> e> Mit^- a 

±3B2MBttJfHU AuCufrfcfcy, Au, Cu©«?:, *tl-?tia f 1 
0 0- a (ate, |?%^it. ) £bfc££tC, -£<Z>aSj**fiH#, 25^a< 

ioot^y, 

±fHM@^i»W±fHMefiJite, NiFeXttCoNiFe^ftU, 
Co, Ni, FefiDl^bS, -etl-^tlb, c, d (b, c, dtt, ^tl^tlM 

*%zm*o ) tLfciiziz. ^amf&mmtf. o ^ b ^ 7 5, 15^0^95 

, 5^d^4 0 (b+c + d = 100W%) 4lS:4fai:*r*«»JBtflS 

m#T%2 1 ±ft&itm%.MX.&±&M<£&&Nl** Co, N i , F e ©IE 
f&mmtf. 2 0 ^ b ^ 7 5, 2 0 ^ c ^ 7 5 , 5^d^4 0i:^53^5:Mt 

i-eif#*ifa«©«*«fiE«r*a«»^y Ko 

[|ff#£3j ±IBIift SSI&^lIHlft § SS Co, Ni, FeCffl 
J&^Htf, 4 0 ^ b ^ 7 5, 20^c^65, 5 ^ d ^ 3 0 i: &6 ^ £ 

•rsif#^2flB*©«j!c«*ft»*a«i«^'y Fc 
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t & -5 x tf y A ;v & m pl z> i^S^^Si^ ^ v F ic v n t , 

±aB8ftH*Jf&tf±ffi«flSSatfH:, NiFeXttCoNiFe^ft'J, 
Co, Ni, FeCffi^Itt -etl^tlb' ,'c* , d ' (b* , c* , d' 
, -eti-?tiM^%S:^-to ) thfrtgiz. *<DMf8,&m&* O^b' ^7 5, 
1 5 ^ c* ^95, 5 ^ d' ^40 (b* +c' +d* =1 0 0jgf%) 

8 ] ±ge^b@3tM&tf±8aiK^ i ©Mtt, C o , Ni, Fe®« 
j£*SHtf, 10^b' <7 5, 2 0 ^ c' ^85, 5^d' ^4 0 

Ht#&9] ±ia^-fb®S*^t>*±SB^t:eaM», Co, Ni, Fe©i 
fiMBHtf, 4 0 ^ b* g7 5, 20<c' ^65, 5 ^ d' ^30 iifcSdfcfc 

m7mm(Dm^m.ffi$h$kmm%^v f. 

[Mill .tMHKlR^tt, t— ^©^IH»«E^^««L/J&^e>^ 

o 

hbT, J£TO&'I£«£. S3ft«tt»4:©IBI-e«<5!il*S-&«*K:J:ym3e©*lft 
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tiT & 5 * > IK & fit* -5 tt&SftftMlgttft/s y FJC £ v> T, 

±IB^fcr>A^/^Ktt, 110. lkmol/L0N a C 1 *JR(frtC««StlfelfetC 
WjeS*lS«H1l**««K:»'t*JKife*tt^ +0. 4 [V vs SHE] M±£ftZ 

stc^-rsjKAMfi:^ fft-en+o. 4 cv vs she] ait^srt^ti: 

« & ±«#MKte* £ ^ U T «JS b SUilgT? © « ip**!** ic *f t * 

+0. 4 [V vs SHE] g±i:*5 3i:^tt «3r$£l 3gH^©a^C® 
TOI^A>y F 0 

mmmiztt-tzm&mtiLtf. +0. 4 cv vs she] &<±t^^^.t^mt-t^ 

If#«l 3aBIR<Z>««SfitS6*a!»A' , vy F. 

[M17] _kfB#att««, AuCu*»6»as»;, Au, Cufflffl^S 
, **l^*la, 10 0-a (att, JK^%&&"*. ) £Lt~££K. -£tf>,««S 
BB#» 25^a<100£&*J, 

±mmjtm&mjkxf±mm^t^mmit, NiFexucoNiFe^^tj, 

Co, Ni, Fe©j|fl^jtS, -£#1^*1 b, c, d (b, c, d It. ttl^tlM 

) tLtctziz. *<Dmf&mmtK o<b^7 5, 1 5 ^ c s£ 9 5 

, 5^d^40 (b + c + d = iooif%) tftZZ£%!&miiirz>m&mi 

a&m<!>&%f&ffi%&mm%'^v f. 

[»#S18] ±8B«fl:ia3tMjttf±flB«^affi*t», Co, Ni, Fe(D 
IB^I6H*\ 20Sb^7 5, 20^c^75, 5^d^4 0 * £ 

1 7fla*©«jKjgtfl:s»*s«ft^v f. 
[f#*i9] ±nmimfem%.i$±mmt&mMte. co, ni, Fe© 

$I}&fSH#, 40Sb^7 5, 2 0^c^6 5, 5gd^3 0t^5ri:?:M 

im&& 2 0 ] ±«#«ttt*»*, a u # e, & 



ffiltE#2 003-3037357 



#2002-223987 



Co, Ni, Fe©jffl^jt&, -etl-Ttlb' ,c',d' ( b ' , c ' , d ' & 

, *n^n« : f-%s:*f . ) *©aflj**fiH#, o^b' ^75, 

1 5 ^ c ' ^9 5, 5 ^ d' ^40 (b* +c' +d' =10 01^%) hft£ 

[»#S2 1] ±iB#fl:IB£S;&tf±gB*8ft&tfI»WU Co, Ni, Feffl 
ifflJ&fBHtf. 1 0 ^ b ' g 7 5, 2 0 ^ c ' ^85, 5 ^ d ' ^40 £&Z>Z t. 

[I*fl2 2] ±KttfcHfc»&tf±»ttft£ftJ*tt, Co, Ni, Fe0 
jfflj&$gH#, 4 0 ^ b ' g7 5, 2 0 ^ c ' ^65, 5 ^ d ' ^30t^Srt 
£#$:£:iJ-£iit^«2 lfa«O^Sm^M^^y K. 

[iM2 3] ±iBH33HBH£tfte, P tMn^e>fe5di:^ai:tS»# 
g 1 3 ft3«^ttftjgffi»£3!ttft'\ y K. 

& ft e> r t tt5 ft#g 1 3 flB*ceDttft&ffi»«$HB4l^ * 

K. 

[»*«2 5] _tf3^Mi^te> HIS K^AK^ISStlT^y 
^^ic J: 'Jf - ^^<3D?K5CIH»«Cft i: MKr b ft tfi & «&CB#<8fc ffi & ft e> r i: & 

[*8W©ffM«ftSW§J 

[0 0 0 1 ] 

«, &£caE&ffitt £ s«& u ft # & ©^m £ ft e> mmm* t u r 

[0 0 0 2] 
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[0 0 0 3] 

ftM2*iTv*£#, a^Sm^b^ (MRJt) #/.hSv*fc«>Jc, i»J^4MR 

[0 0 0 4] 

S?3&/1/ • l/bfa - ■ fcT- (Physical Review B), ^4 3f, Hl#, pl297~ P 130 
OJCfB*© r^ffi#jflKtCfeWSg^:lK^*i«f*J (Giant Magnetoresistanc 
e in Soft Ferromagnetic Multi layers) #$|) „ 
[0 0 0 5] 

^fflGMRi^it -tt<DM&m vim&m u r * * * tr > m> & 

[0 0 0 6] 

zLCD^tr>A;^^^5pJMbfeGMR^T*tt, ^S^IiWPiiJStiS^ * 

m#©*£2^i6j£&c^ct. «tftaa»©«^i^*«scfl:"ts- fit, ^ 

ag, z<Dx\?yA)izfmizmft&^yxMffi<n&UMtfMLiz£te2>o — fl£ 

[0 0 0 7] 
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[0 0 0 8] 

u&#*>, ^tc*s«stifeGMR'\y Kjws&c^-f **icib» 

[0 0 0 9] 

t- - ~f <D Mff # ft k. it x "T S # [RJ J c *f L T T V *r X ft I c f& £ T #4 * £: & * J: o 
izmWitSfttcMm$:mLX^Z>o fit. f-^h'J-^t'H miS.'r-^tf 

[0 0 10] 
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ft^-^fiD'^A-x^jfeff^BriBiiasoTL*^. fit-, m%T-zr<j)mm 

^©«/J^jSlcJ:oTiaiEK9A<Z)^M1BaJi:©glftl{®«&/h3< U 

[0011] 

t^fc«!)fflDLC (Diamond Like Carbon) tt^t©|jt«|||^JsJtStlTV>S. 
[0 0 12] 

[0013] 
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[0 0 14] 
[0 0 15] 

SrfllA, #»!4Jf&, AuCu*&«sy, Au, Cu©TObS:, -^tl^fta, 
10 0-a (ati. M^-%$:^i- 0 ) ilUfcil^lC, 2 5^a 

<iooi:^y, aiftHjew&tfaiftesMtt, n i f ex&c on i f e*>e> 

&U> Co, Ni, Fe0«5:, -etl-?tlb, c, d (b, c, d tt, 

-e*im^%£ii-t= ) tLfrngiz. tmmmmtiK o^b^is, is^ c 

^95, 5^d^40 (b + c + d=10 0g?%) il&'S CL £ %$%ffll.t. bt^ 
[0 0 16] 
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AuCu£fflV\ Au, Cu(Dmf&ktZmmt-tZ>Z.}llZ£^X. ffitlfeWAtt 
^rt^'l, @ SSi: N i F e XttC o N 

i Fe&fflV\ Co, Ni, F e ©fflJS&Jt&Si!flS , rS £ fctC £oT, tftlfeW 

[0 0 17] 

Au^e>J&»J, iffcitMMlfbSftltt, N i F eXttCoN i F efrfcfc 
U, Co, Ni, F e (DfflJ&tf;*, f^b' , c ' , d ' ( b ' , c ' , d 
' It. *ti?nm*%*m-t e ) £bfc£#fc, *©iBj*«H#; o^b' ^7 
5, 1 5 ^ c ' ^95, 5 ^ d * ^40 (b* +c' +d* =10 01?%) H 

[0 0 18] 

MlKft I fii t btN i F e XliC o N i F e SfflV\ Co, Ni, Fe©» 
[0 0 19] 
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[0 0 2 0] 

mmo. lkmoi/LCDN ac iT%m*izmmtttitc.mcm&znz>mm 

*5R«ttic#^-sj«:fc«{a#, +o. 4 [v vs she] «±i:ftsrtS:Mi:l 

[0 0 2 1] 
[0 0 2 2] 
[0 0 2 3] 

L&*T^ h*n-5 5a~5f «8£Ct— ^ 2 ifi® 1 ffJfcPP A 

[0 0 2 4] 
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-^2tt, ^-V^^X^^^E-^ 6 a lC«fc »J df^y^X#> 6 1 *£cfrFB;£ 
[0 0 2 5] 

ttz. m^-^mmnt. n-75c^n-55dt«c «&ct— ^2 

[0 0 2 6] 

iWbfc#J3®9$ 1 0 a Sr^-TS^^tc, Ef^L&v^-XlcH5££*ife@£ K 

1 0 ©^MBSB 9 a , lOafC, H180" CD^fS*gH^SoTffi-^^t>$*lT 
V^S. SSK7M 0©^M®aPl 0 alCfcfc, ^f-^2^tS'J 

- K#>T K 1 0 btfTg/fcStiTfc*;, 3 60 U — K#-f KlOb iC^ot^r- 

[0 0 2 7] 

^-M©|B»^y Kl la, llbt mfs. j r-7 2izmsxm^<Dn&mft*:. 

f?i-^fflS^yKl2a, 1 2 b £#Ifcytftt£;nTVN.g>o IB^y 
K 1 1 a&tm^y Kl 2 at, 881*^ y K 1 1 b^tfS^y K 1 2 b 
, J£V^C18 0° CD^ffi^Sr%oTHI^K^A9©^Jf®§P9 a {C*f [RjgBfi £ n 
T^S„ ife, 1 a, 1 lbStfS4^*;K12a, 12b 

7j foKCM L T T 5? V {5 T £4 to & £ «k o iCgBff 3 *l T V n & . 
[0 0 2 8] 

LfctfoT, I©A>yKF7A7T'tt, IeUE A 9 &t>*@5£ A 1 0 <Dft 
mm® 9 a, 1 0 a JC»W-&*5S*lfc?K^"T— 2 #&EP A#|HjtCj£?T 3*1 
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fctffc, MM*-* 8JCJ:*;iBIEK^A9*«BI2tfi^cPPC*lRltCia«KttS*lS 
r£(Cj:oT, i©iaiKK^A9lCjS?«Stlfe— *f©ga#'sv Kl 1 a, lib 
&tf-*ftf)?f£^y F 1 2 a, 1 2b^i^r-^2^fib^A^, M#<£>fB 

[0 0 2 9] 

JHfcWJC, fB$§B$}C&, g»f-^2tC^lt, -J©^*;K1 1 a#, 

, mjimm<\v ki i b#, 3<atB^h^y?{cif$^i,TfBM#tc/&££i& 

IB^y F 1 1 a, 11 b*^^-y 2 ICjtf l/T»*JjgLffi# h^y * &7£f& 
[0 0 3 0] 

M^~72iZMLX. -*0S4MKl2a^, 
<Z>#£/\ >yKl2b fl&^fB^ y F 1 1 b IZ £ »J 3Btt£ *ifcSB» Y^vt 

a* stamps- ^it, rne)S^*;Ki2a, i2b#aa#h9 

fB # & » tc s * -r S 3 (C & -5 „ 

[0 0 3 1 ] 

ilZ!5T% ±7&Lt=.— M<DU£.^V F 1 2 a, 12b{C(i, 03&tf B4 ICa* 

e> 0 ) 2 0#MVMo*lTV>S„ 
[0 0 3 2] 

j^flsiftfC, S4A«yKl2a, 1 2 b H 1 ©=2 7»M 2 1 ±IC, 
, 'IfiMRA? F2 0±JCfi*Ml2 2 £/rLT3|2©=iy§|5** 2 3 tfJttytftt*) 

^oTW&IWWC^ffiLfeffiffi^&oT^So -£LT> MR/\yF2 0te, 3© 
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[0 0 3 3] 

MRA7F2 0it ±T-»ffli* , >-M f l2 4, 2 5(5SIC^^|2 
[0 0 3 4] 

-^<©««S/-^/KJ»2 4 f 2 5tt, MRi?2 7 «&CttJCS/- /I/ K 
lC+^J&«S:**rS«t?KttJ»;A^e>'&y. ^>y7°|2 6 ^ltMR|f2 7 & 

T'tt. MR|?2 7{C^LTS^M^©^#a#^-*f©^^-^KiB2 4 
, 2 5Kl##*l, IMt©i#i#e("t/!) ? MRi^2 7'\fc#^*l£o £*UC 
J:»J, MRi?2 7(5DJiMi^#«t>^^mU^lg©|6I±* ,: H^>tlTV^-5 0 
[0 0 3 5] 

^■V^^M2 6li, MRi?27^^0i|lti/-;i/Fl2 4, 2 5 fc(DWS: 

flK^cwtcNiiitrs^flatffi^mffiJK^^**^ -#©«»;s/-^KJf 24, 25 

[0 0 3 6] 

*t: 0 >A;i/:/BI4 0£LT&> MAtf, 05 (a) ic^-ti^c, T3fc«4 1 i: 
, JK&ttt&flH 2 fc, 8tft0j£®4 3 h> #N&'f£Jf4 4 i:, ftfbg&Jf 4 5 fc, 

oa^, H5 (b) izB-r^oK, rmm^it. mt&mmisn* imvzm 

44t, 8MfcH£M4 3fc, S»ftl4 2 fc, ^®jS4 6 rfcJUiicSUi 
S h^/^M^^tf >;U^R4 0 b, 0 5 (c) \z^ir^o\z 
, T*I4 l fc, SBHBffiflM 2 BKtH5£*4 3 mk&M± 4 fc, 8Kb 



1 3 



tBH3#2 003-3037357 



#2002-223987 



4 6 -(Djii(ca«$nfe^$:^l-^T : rLT;vMcD^t 0 >^^^lK4 0 c 

[0 0 3 7] 

^<z>e>*>> mitmmm 4 3 s^attM4 2ic®s^LTses3*isri:ic«fc 

[0 0 3 8] 
[0 0 3 9] 

6tt, I0Xe>A>^l4O©MM»5:ffllMt5t«)(Z)%0t$.'J, ft 
[0 0 4 0] 

i#l:Mtl)iti*©-M0MiSl2 8 a, 2 8 b V^. *b 

T> Zltl^-^f(50*^^e^2 8 a, 2 8 b tC##&* ftfcSP^Oiflga^ MR| 
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2 9 a, 2 9 b#S8tte>*XT^5. 
[0 0 4 1] 

-ft<DmftU3 0 a, 3 0b^, *CD— SBaU«I&**l-6tl-**f©*^lK5tt 2 8 
a, 2 8bMIiM2 9a, 2 9 b tCgM&"*5 «fc 3 JCfgtt £>*l"C * 
fc, Z.®mfo&3 0 a, 3 0 b©«sfM!BC&, fl>»tH»fc!£i&3 *l£-*f<£>^ 
$im?3 1a, 3 1 b^W-e>tlTVNSo 
[0 0 4 2] 

§112 2tt, MRA-y K2 0«^fcil«37W2 1 <Z>£® £^3|S 
iiMSf 3 1 a, 3 1 b#^ttlC|»tfS#&|jfc^Ttt«1-Si:#lC, i®MR 

o 

[0 0 4 3] 

H3&tflII4 lC^MR/\y K2 Ote, #t?:t)^y j f>t< tS^ftJC 
, MRi?2 7©M22&i£^bT®^$tlTVNS^ URgfCli, ffl 1 CD =r T 
2 1 Jttf^2©nTas*f-2 3 7Wi:Mt'* l J> 
1ft® 2 0 a MRA>y K 2 0 tf^PiCl&frCDmS £ A, £1(1 1 CD 3 TBPM 

2 1 t!20H7M2 3 £tfim&&t>2frfc±Bt&WMtt-e&&o 
[0 0 4 4] 

J^_h© J: fll^tS tiSMR^y K2 0 tt, M^Lte^* V XlZffiVtf 
ttS££fC> -*f©^9SSiKM»^3 1 a, 3 1 btf^v^-^JCf&ttfctlfc 

a ft*, fit, r©f v^-^c»»&*ifeMR/\ 

*;K2 0li, ^©S^f K12a, 1 2 b £ It, gl 2 IC^f ®*R K5 A 9 
[0 0 4 5] 

£r3T% ±ilfc^f-^iln?lt MR/\^F2 0^r-^2C 
/\>yK2 0 CD$S#:fiifr® 2 0 a IC, D L C (Diamond Like Carbon) iK^CD^SM 
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[0 0 4 6] 

fit, *»IJJS:afl|LfeMR^9K2 0"ett, ^t 1 -^ 2 
*Cfi*ftSEflS* (MRJfcb) &j»#bfe^tr>^^/yill4 0 $:MV%SZ. fcJCfcot, 
[0 0 4 7 ] 

JMfrlftlC, _ti£L£*fc°>A;i/^K4 0 &#j£"tS#Ji®e>tu SIitl4 

ilbtlt PtMnffiffiiC%, tt^ffifC-g^feN i O-^, I rMn, CrMnP 
t, a-Fe 2 0 3, RhMn, NiMn, P d P tMn^ffiV^I^^'Ci 

[0 0 4 8] 

^^^ffiSr^-TN. i F e XitC o N i F e #ffiVAP>*lT^£„ * fc> $&ffc@ 

bit) iVN 0 

[0 0 4 9] 
[0 0 5 0] 

in-, ±^bfextr>A;i/^il4 oicovnt, «^ft^i$#i£&Mv^0:& 

[0 0 5 1] 

^JBAKIfcTftt, SHU^KHS** (SHE : Standard Hydrogen Electrode) £ 
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[0 0 5 2] 

&z>mikmmt. c 1 £<Djxi&<Dmimfc&^x*i*<mt-tz>o l^^ot, # 

[0 0 5 3] 

tifen^«^^^^m>!K^«ii (she) s\<Dffij£*fi\<\ z.nz*mikt%mz 

$!^B#<2>*&-t#^£^ ^0. 5mV/secT^^> 

o 

[0 0 5 4] 

4 3&tfM;gESM4 5 £#M&'£/i4 4 £^LT;»Ji Lt~mMmX<DMfe> iRV* 
textf >A;i/:/Bl4 0©^M^««bfe«jSm-e©«!l^^Mti©MS^^{cJ:U 

^ig^fefeCD-e&oT&.fcV^ ZZ.X&. X tf V/^I^IJI 4 0 fcStf&f - 

[0 0 5 5] 

[0 0 5 6] 
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[0 0 5 7] 

0. 4 [V vs SHE] fcj^lCLT, < mt? Z Z. £tft>fr£ 0 "Tft*)^, JK^ 

*fifc#+0. 4 [V vs SHE] J^±^J&-5^#{Cli, Xtf>^;i/^4 0©^®{C 

, J»*«fi«<+0. 4 [V vs SHE] «fc U4i>{£<&££> ^ tf > A;i/^4 0 
[0 0 5 8] 

JSiUt© xt: yXfr-fVk± o T*te, *£0. l kmoi/L©N a C 1 mm 

*izmu2ftf~&^mfe2ftzmm7kmmm^tt?&m&m&rf. +o. 4 cv 

vs SHE] £A_t£&£r Htfflrt. LV> 0 r*UCj:*J, MRA*;K2 0?tt, Xtf> 
[0 0 5 9] 
[0 0 6 0] 

K:*f-r*JBA*ffi [V vs SHE] Sr»)£L/fe«rftl§*«:BI7tc^i-. 
[0 0 6 1] 

C ulC*f^£ A u £>#]-££ 2 5M^%^±^1"^-i:tC c i:oT, _t3*Lfe«ip7K 
St**IJC*ft-&Jg:&«& [V vs SHE] #+0. 4 [V vs SHE] gUlh&Sd^tf 

[0 0 6 2] 
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Lfc^ot, #ittl4 4tlt, AuCuXttAu ScffiV^^si^iCld:, Au 
, Cu©ffitfcJt&,. -fcfl-Ftla, 10 0- a ( a fc^c ) hbfct 

R/\y F2 Ot-li, 8&C-r-:7 2 £®ifr£n3Ms?»®2 0 atC^ll$:0^ 
[0 0 6 3] 

#i&'ff Jf 4 4 r^i^&M^^^AuCuXttAulC, P d 
, Al, Ta, In, B, Nb, Hf, Mo, .W, Re, Ru, Rh, Ga, Z 
r, Ir, Ag, N i fr*>m&nZ>'P&< 1 «Xl±«»«©7c3Rtf»fln3ft 

[0 0 6 4] 

#ClC, *«ffi«4 4i:UTAuCuSfflK So, ±IbfclftM4 3S 
£»fbgfiS4 5 £ IT, W^'SfC^tlfeN i F e XttC oNiFe £M^£I§ 

^©co, Ni, f e <Dm^ittmikm^Lt.(Dmmc'D^rm^<t=.o 

[0 0 6 5] 

ZLZLT'tt, Co, Ni, F e ffl»b^Ift$ttN i F e XttC o N i F e 
[0 0 6 6] 

J^T> Co, Ni, Fe^ffi^ifcSr^bS-tirfelS^SFffi^SrHStC^-ro & 
tC*f*rs«Jtmffi CV vs SHE] #+0. 4 [V vs SHE] JgiLL i: S & U 
OOei^iK^^i^^U b c c *B (#^St*«5i) iu& 

««£»ift^*'ffci'*. N i F e X«C oNiFelt f c c =ffi 
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fete, #®T*©te^©*$liir#£C. m%mim%ki$%ik-tz>o f ccfl 

[0 0 6 7] 

®8lC^-TJ:e>fC, Co, Ni, Fe&C*fLT, C o CDSUl^ 7 5 jj§C?% J: U 
N i 1 5l?%J:'Jfe/h$<^l)^, MH5£«4 3& 

0 ! MlfiS4 5(cM«b^t<^5ri:^*^„ Co, Ni, 

FelC^bt, Ni®t^9 5l^%J;^^<^^ F e 5 M? 

U, **S^»*«<*'ffct-«Bia:««to*»<6. Co, Ni, FetC*fLT, 

[0 0 6 8] 

±IHlftSftl4 5i:LT, FeNiXliCoNiFe?:M^-5i^}CH Co 
, Ni, Fe0,Wt&, ^tl^tlb, c, d (b, c, d it. 

) hL£££{C, -ecDffl^fgH^, 0^b^75, 15^c^9 5, 5 
^d^40(b + c + d = 10 01?%) £&Z>Z£.tfft$. 
[0 0 6 9] 

iftSSM4 3Mlfl:ift*4 5H 0 9 Co, 

Ni, Fe<7)M^it^, j&A (Co = 0Jg?%, Ni = 9 5jg?%, F e = 51 
-?•%) , j&B (Co = 0Jg^%, N i = 6 0Hf%, F e = 4 0l?%) , j&C 
(Co=4 5l^% Ni = l 51?%, Fe=4 0l^/o) , j&D (C o = 7 
51^-%, N i = 1 5Jg?%, F e = 1 01?%) , j&E (C o = 7 5l?% 
Ni = 2 0M?%> Fe = 5g?%) CD 5 *l£imtf)^Hl*rlC& £ £ 

[0 0 7 0] 

itUC^J. MRA^F2 0tlt ^^-^ 2 tl^^MK® 2 0 
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[0 0 7 1] 

lft@Sl4 3Mmifil4 51t Co, Ni, Fe©ffiJ**gB 
#5, 2 0 ^ b ^ 7 5, 2 0^c^75, 5 ^ d ^ 4 0 W^Co, N 

i, Fe©«« J&F (Co = 2 0|fl Ni = 7 5l?l F e = 5 M 
-?•%) , J&G (C o = 2 01?%, N i = 4 0g?%, F e = 4 0f?%) , 
H (C o = 4 0 M?%> N i = 2 0 K?%> F e = 4 0 M?%) , (C o = 

7 5®?%, N i = 2 01?%, F e = 5l?%) (D 4 /SHfH* tlfe^©«6H 

[0 0 7 2] 

ZftlCj: U, MRMK2 0T»tt, ttfbffl£Jf 4 3 &tf«Kt & ffiJV 4 5 

CCo <Dm&&m?Z £ K <fc o Ti^ffifftf&il* £ 3 £ # «rtBT' & £ , 
[0 0 7 3] 

3e>lC*fc, miS!4 3 J S:«^fil4 5H Co, Ni, Fefflffll 
$SH#, 4 0 ^ b ^ 7 5 , 2 0^c^65, 5 ^ d ^ 3 0 t^fc^Co 
, N i , F e 0«it*5, j& I (C o = 3 0 M?%> N i = 6 5 M?%> F e = 

5M?%) , J* J (Co = 3 01?%, Ni=4 0M?%> Fe = 3 0lf%) 
, j&K (Co = 5 0l?l Ni = 2 0jg?%, Fe = 3 0lf%) , ME (C 

o = 7 5lfl Ni=2 0M?%> Fe = 5M?%) ©4 

[0 0 7 4] 

o 

[0 0 7 5] 

-ftSaji4 5 i: IT, WifctelCfttlfcN i F e XteC o N i F e &MV^»-&<Z> 
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co, Ni, f emMittmikn&.iKDmmz'D^^xm^r^o 

[0 0 7 6] 

3 Co, Ni, F e ODifi/Stt^ftStfeN i F e XttC o N i F e 

[0 0 7 7] 

^T> Co, Ni, F eCDjfirtJtSrSE-ffcS-ftfclBflDWflflSjRSrHl 0 fC^f, 
MIC [V vs SHE] #+0. 4 [V vs SHE] JgiLti: fcS ^ 

^Hc>10Oei:ft5*^^U bccffi (M^il) £ 

[0 0 7 8] 

HI 0 IZB-TZ^K. Co, Ni, Fetfbt, C offl#J^7 5l?%j: 
U'^^&U, N iCDttetfl 5jgf % J: U^/Jn£ MI£I4 3 

mm * sizm&xmQiis^-t <*sri:»5. co, Ni 

, FelC*fLT, N i 9 5I?%J: y=&*£<&»J, F e CDSU-£# 5 M 

^%«fc»J &ffcB£Jf 4 3fttf?Kft;Btf!*4 5 

«ftfia»»mt5 i iltffc^S. Co, Ni, F e IZML>X 

, F e 011^^4 0 If % J: § < ^§ iKflS 0£Ji 4 3 &tf«tffc S t*f« 

4 5 fcj»:£#*8£0^<fcS 

[0 0 7 9] 

LfctfoT, #N8ffiJS4 4£:l,TAu£fflV^ So, «t^0)gM 4 3 &tf_tSB 
Iftgfil4 5tbt, F e N i XttC o N i C o F e $:ffiV^Si^[Cii, Co 
, Ni, F e (DMf&kkZ. ^tl^tlb' , c' , d' (b* , c' , d' li, * 

n^nm^-yozm-t, ) ^utii^fc, -t©ffl*dugH#, o^b' ^75, 15 

^ c ' ^95, 5 ^ d ' ^40 (b + c + d=10 0W%) £&Z>ZHtfft$. 
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[0 0 8 0] 

-t&t>*>. mtWMM* 3Mi{bgAl4 5tt, 01 1 izm-t&oiz, Co 
, N i , F e (DMt&lttf. J&A' (C o = 0 M?%, N i = 9 5 F e = 

5M^-%) , j&B* (Co = 0g?% Ni = 6 0l?%, Fe = 40lf%) 
, j&C (Co = 4 5fi^l Ni = 15l?%> Fe = 4 0lf%) , j&D* 
(Co = 7 5l^%, Ni = l 51^1 Fe=10lHo) , ,^E' (Co = 
7 5Jg^-%. Ni = 2 0JS^l Fe = 5«^%) ©5j&TH*ftfcM5**©«6H 

[0 0 8 1 ] 

ZUTUCJ: »J, MRAyK2 0T'tt, ^ 2 hHKr £ tl^IMffl 2 0 

[0 0 8 2] 

££IC. Ijbi^l4 3RT$Mfc&&m4 5ti, Co, Ni, Fe©WB 
1 0 ^ b * ^ 7 5, 2 0 ^ c ' ^85, 5 ^ d ' ^40 f&*>*>C 
o, Ni, Feffli|», j&F* (Co=10gf% Ni = 8 5lf% F 
e = 5l?%) , j&G* (00=1011?%, Ni = 5 0lf%, Fe=4 0jj§C 
?%) , j&H'. (Co = 4 0g?l Ni = 2 0lf%, Fe=4 0jg?%) , 
/&E ' (C o = 7 5 m^%. N i = 2 0 M?%, F e = 5 M?%) CD 4 /5n?H* 

[0 0 8 3] 

3*UC<fcU. MR/\yK2 0tH Mi€l4 3&tWtgftJg4 5 
[0 0 8 4] 

£fb{C2;£, fltftieM4 3MiftlS!4 5tt, Co, Ni, Fefflffl* 
mmt>\ 4 0 ^ b ' g 7 5, 2 01c' 5 ^ d * ^30 ffct) 

*>Co, Ni, FeCDiW, (Co = 3 0l?% Ni = 6 5l?% 

, Fe = 5M?%) , ,&J' (Co = 3 0S?l Ni=4 0l?l Fe = 3 
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0 m*%) , J&K' (C o = 5 Ol^/o, N i = 2 01?%, F e = 3 0Jg?% 
) , j&E* (Co = 7 5lf% Ni = 2 0l^/o, Fe = 5gf%) ©4*t 

[0 0 8 5] 

o 

[0 0 8 6] 

J:^U£xfcf>/\*;i/?"Bl4 o icfev^, Ms@5£Jf4 3 &t»f(;iif&Ji 

4 5tt. ±ai£ifi«Jt&ftSNiFeXttCoNiFeK:, Au, Ir, P 

t, ai, Pd, Rh, c rfrbm&ft&&&< imxitmmm<Drtmtfm. 

[0 0 8 7] 

2 OT'tt. M^«TJf JS4 U^^Tai:, Mg*l4 5t^SNi g0 Fe 
2 0 >&tfC o 50 Ni 30 Fe 20 i:, #affiJS£&3 Au 5 5 C u 4 5 M 
itmfeM 4 3 ^j;5Co 50 Ni 30 Fe 20 £, SMffil4 2 P t M 

n #^Jf 4 6 £&&T a i:^JllS^«M$tlT^^Xtf>A;i/^4 0 

[0 0 8 8] 

fit, -OXtf^z-OWSU 0 $r^-re#JS<D#jfMT'©^«^$:« 
MSSJS4 5t4SNig. 0 Fe 2 Q £>J&:&«£m> +0. 8 5 
^-ffijf^^^Au 5 5 Cu 4 5 ©M^«^^. + 0. 7 7i:ftiJ, fit 
ftH^Jf 4 3Mft&fi^4 5 £&£C o 50 Ni 30 Fe 2 0 ®JB*«fitt 
, +0. 5 5£&U, 42t^SPtMn ©S^t&tt, +1. 3 0 

TJSJf 4 1 %^f|4 6 ilfc£T a|R0>JR**&tt, +1. 5J£U:£ 
fc*J, #S©«m2MS««lC^'*£JS£*fi:#, £T+0. 4 [V vs SHE] J^_t 
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[0 0 8 9] 

bfctfoT, MRA>y F2 0 T'ti, Z.<D& o b.Boi«VMK 
»SStSEfl;apsS:«l**bfe^tr> vU^R4 0 £fil;t£r ttciot, 

2 nm®2nz>m<b®mm2 o aKiwM&^jfcbfcv^^Tffc, ism^mt^ 

SrJgv^MC^-^Sl (C;i3V>T, Iffli^MRA^ K2 0 SrS^y K 1 
2 a, 1 2 b fcbTMV^feti^KlftnfeWAtt&WS-il^lBT?**. 
[0 0 9 0] 

±j*bfcMR/\y K2 OJCRjtStlf, «AtfMR/\*; K± 

[0 0 9 1 ] 

[$8$!tf>^] 

eU:!¥tt»cttrcbfcJ:3lc, #«iBi:«6«ftSSSI:»*S«ftAf KTftt, « 
4xfc»^ffi^^bS.offiVN^mm^l:^%^bfcXt 0 >A';i/^$:#xS^ 
a^CIH^^^^^tiSStc^Jl&^b^v^^T**, iKfilKS 

[hi] 

[02] 
[03] 
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[124] 
[0 5] 

_hf3MR'\y Fl:^tl»^t°>^^^iil It, (a) te, h A^CDX bf 

H^^tHrlStfe*;, (c) 7=3.r;i/S©^t:>/^^iKa)«^«:^f 

[06] 
[0 7] 

au, c u<Dmm,itt.m^mut.(Dmm^ti^mmx-$>^ 0 

[0 8] 

CoNiFeS)av^»^IC, Co, Ni, F e ®MJ;t$:ift3tf^ffl^ fcf 
[09] 

^fcrw^^Bttcasv^T, ^IttlJCAuCuSrffiK i&'ffiJffC N i F e X« 
CoNiFe&ffl^fci^lCfl^Co, Ni, F e ©jffiffcJfc 

So 

[010] 

^tr>y1^^KJC33V^T, ^NSffiJflCAu &J§V^ ^'SJflC N i F e XIZC 
oNiFe^ffi^fei^C, Co, Ni, F e <0jfi/£Jfc&3EffcS 

[011] 

^fcr^/^i/yjgicfcv^T, #»f£JgfC A u SrJBV*, iftffCN i F eXSC o 
N i F e *m^rc.m&lZ0m&C o, Ni, FeCWt&^tH^HtfeSo 
[^#©m^] 

i m^-^mm. 2 ^-r-y, 3 #*&y-/i/, 4 #ifcy-;w 5 
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a~5f 5g tf>^n-^, 6 ^r^^X^X 6 a ^ 

y^X*^-*, 7 8 Igi&^E-*, 9 EP&F^A, 1 

0 ®JgF^A> 11 f33i / \y K, 12 F, 2 0 MRA»yF, 2 

1 mi(Dnrmm. 22 umm. 23 ^203tbis#, 24, 25 

i/-;bFM, 2 6 2 7 MRI^ 2 8 ^C^l^l, 2 9 {S 

m.mm. 30 31 ^pg^m^, 40 ^yA^^m. 42 

H^attM, 43 mimfem. 44 45 mum 



2003-3037357 



#2002-223987 




ffif£# 2003-3037357 



#2002—223987 




2 



ffiiiE#2 003-3037357 



#2002-223987 

[0 3] 




ffiliElf 2 0 0 3 



-3037357 



#2002—223987 



[04] 



20 




ffiliE#2 0 0 3- 



3 0 3 7 3 5 7 



#2002—223987 

[0 5] 
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[0 6] 
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[08] 
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[01 0] 
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mm] 

i/T*tf yAji?&4 o zm^z. fit, r©^^>;^I/^l4 0S:i^tS 
#Jftf>e>*>, #fiBttS4 4fcLT, AuCuXttAu&MK Au, C u ©fflffc 
jfcfe, -etl-etla, 10 0-a (ali, M^%£^i1~° ) 

J&^HS:, 25^a^l00i:t5. £f=.. M:©JgJI 4 3 fctfmfc £ 4 5 
ilbT, NiFeXttCoNiFe^MK Co, Ni, F e ©jfflJ&JfcS:, 
ftlb, c, d (b, c, dtt, ) ZLfetglZ, 

0 ^ b ^ 7 5 , 1 5 ^ c ^ 9 5 , 5 ^ d ^ 4 0 (b + c + d=10 
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ft m A 



h rf t-t- JM-f 
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